Conjugated linoleic acid modulation of cell membrane in leukemia cells.
This study compared the cellular uptake of pure conjugated linoleic acid isomers (CLA(9c,11t) and CLA(9c,11c)) to linoleic acid (LA) and their effects on polyunsaturated fatty acid (PUFA) synthesis, its metabolism into conjugated long chain fatty acids (FAs) by desaturation and chain-elongation as well as cell proliferation and the associated anticarcinogenic effects on various human leukemia cell lines (K562, REH, CCRF-CEM and U937 cells). Furthermore, selective effects of this individual isomers of CLA on desaturation steps involved in the biosynthesis of PUFAs associated with cell growth were investigated. CLA isomers supplemented in the culture medium was readily incorporated and esterified into phospholipids (PLs) in the four cell lines in a concentration- and time-dependent manner. The incorporation of the specific CLA isomers in PLs was similar to LA. All four incubating leukemia cells (40 microM CLA for 48 h) showed very high cellular CLA content in PLs (range: 32-63 g FA/100 g total phospholipid fatty acid) affected by the nature of CLA and the cell type. Supplementation with CLA or LA altered also cell membrane composition by n-6 PUFA synthesis. Accordingly, CLA metabolism interferes with LA metabolism. We were able to show that CLA isomers are converted by the leukemia cells of the same metabolic pathway into conjugated diene fatty acids (CDFAs) as LA into non-conjugated PUFAs. In this view, the gas chromatography-flame ionization detector detection of major CDFAs (CD-18:3, CD-20:2 and CD-20:3) in cell membrane of CLA-treated cultures resulted from successive Delta6-desaturation, elongation and Delta5-desaturation of CLA isomers. However, in comparison to LA, relatively lower amounts of elongation and/or desaturation metabolites were detected for CLA(9c,11t), and only minor amounts or trace CDFAs were observed for CLA(9c,11c). Furthermore, CLA(9c,11t) revealed only very low levels of CD-20:4 FA and no CLA(9c,11c)-conversion could be detected. The metabolization of CLA indicated that CLA(9c,11c)<CLA(9c,11t) were a poorer substrates in compared to LA for the Delta5,6-desaturation/elongation in REH, CCRF-CEM and U937 cells or for the Delta5-desaturation/elongation in the K562 cells. CLA(9c,11t) suppresses Delta6-desaturation in CCRF-CEM, REH, and U937 cells (43.5, 54.6 and 58.8% Delta6-inhibition, respectively) and as well Delta9-desaturation in all four cell lines (Delta9-inhibition; 47.1, 33.9, 29.8 and 25.9% for CCRF-CEM, REH, K562 and U937 cells, respectively). However, CLA(9c,11c) does not inhibit or only slightly affected these desaturations. CLA(9c,11t) isomer was found as an Delta6-desaturase inhibitor with a dose-dependent relationship between inhibition of Delta6-desaturase activity and decreases in cell growth. The growth inhibitory effects of CLA (with 30-120 microM) on leukemia cells were dependent upon the type and concentration of CLA isomers present. CLA-supplemented cells with low concentrations (<60 microM) were not sufficient to impair cell proliferation. Nevertheless, higher amounts of CLAs (>60 microM) had the CLA type dependent antiproliferative effects. Thus, the 9cis,11trans- and the 9cis,11cis-CLA isomers regulate cell growth and survival in different leukemia cell types through their existence alone and/or by their inhibitory effects of desaturase activity.